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sym-CI asym-CI
COMPUTATIONAL DETAILS Transition states for the structural inversion
The transition states for the structural inversion of D1 and D2 were characterized as first order saddle points while those of D0 were second order saddle points on the ground state PES. This second order saddle point which corresponds to a linear structure of D0 is a transition state connecting two transition states (first order saddle points). These latter transition states connect the two enantiomers of syn and anti ground state conformers respectively.
CI relative energies
The values of ΔE(rel) for inv-TS and sym-CI (Table 4 of the main text) were calculated within the TDDFT. The values of ΔE(rel) for asym-CI were calculated by the following expression, since TDDFT cannot properly describe the situation of bond fragmentation.
∆E(rel) = ∆sym + ∆asym ∆sym = ∆E(rel) for sym-CI ∆asym = relative energy of asym-CI with respect to sym-CI calculated by SF-DFT
Derivative couplings
Derivative couplings (atomic units) for the D0 and D1 dimers.
sym-CI D0 71.3 D1 169.8 asym-CI D0 5550.8 D1 2644.5
Note. The derivative coupling vectors correspond to the same nuclear motion as the imaginary frequencies of the transition states of D1 and D0. Therefore, the nuclear motion that lowers the energy from the transition states to the ground state minima is equivalent to the motion that opens the gap of the S 0 /S 1 crossing.
OPTIMIZED GEOMETRIES Ground state optimized coordinates for the Dn dimers (in Angstroms).
syn-D0 coordinates 
